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Monoclonal antibodies from hybrid myelomas offer a powerful approach to the biochemistry of cell-surface components and the identification and marking of different types of cell (Milstein et al., 1979) . Hybrid myelomas are made by hybridizing antibody-secreting spleen cells from an immunized mouse with a myeloma cell line that can be grown in culture or passaged in mice. The resulting hybrids make antibody molecules of a unique amino acid sequence specified by the spleen cell.
Hybrid myelomas were made producing monoclonal antibodies to surface molecules of the human erythrocyte. Hybrids LICR LON/RlO, R20.16 and R18 were made by fusing spleen cells from mice immunized with human erythrocytes with the mouse myeloma NS 1, with poly(ethy1ene glycol) as described by Galfre et al. (1977) , except that they were cloned from the outset in soft agar. The air-buffered medium L1S (Leibovitz, 1963) was used, and after dilution of the poly(ethy1ene glycol) and centrifugation, cells were resuspended with LO6 thymocytes/ml as a feeder (Andersson et al., 1977) in 0.25% (w/v) agar, in Ll5 medium + 20% h/v) foetal-calf serum and 0.5 ml portions were put in each of 48 2 cm2 agar-subbed wells. When the agar was set it was overlaid with 1.5 ml of Dulbecco's medium (Smith et al., 1Y60) with serum and HAT (Littlefield, 1964) . Visible hybrid colonies were picked from the agar 11 days after fusion, and tested for production of anti-erythrocyte antibody 4 days later. (1) surfaceiodinated erythrocytes, 5 x 10' cells; (2) the same with 5Opg of erythrocyte membranes added; (3) precipitate with antibody R18; (4) as (3) with added membrane; ( 5 ) and (6) precipitates with antibodies R20.16 and R6A; (7) as (2) on a separate gel, with (8) precipitate with antibody R10; (9) as (8) with added membrane. Tracks 1-4 exposed 4 h, 5-9 for 18 h. All were later recloned by dilution to single cells in 96-well microtest plates on a thymocyte-feeder layer. Hybrid R6A was made the same way but the agar was omitted. Antibodies to the erythrocyte cell surface were detected by incubating medium samples with 2 x lo7 erythrocytes, washing the cells, incubating with 112s-labelled F(ab), fragment of rabbit anti-(mouse immunoglobulin G) antibody, washing and determining radioactivity bound to the cells (trace assay of Williams et al., 1977) .
Antibodies from 15 hybrids were tested for their ability to precipitate erythrocyte-membrane components. About lo* erythrocytes were surface-labelled with 12$1 by using lactoperoxidase and were solubilized in Iml of 1% (w/v) deoxycholate in 15OmM-NaCl/SOmM-Tris/HCl (pH 8.0 at 4OC).
After centrifugation for 1 h at 35000g,,., 100pl samples were incubated with 2 0 0~1 of ten-times-concentrated supernatant from a hybrid culture, followed by 2 0 0~1 of rabbit anti-(mouse immunoglobulin G) serum overnight in the same buffer, 0.5% deoxycholate. Precipitates were washed and were electrophoresed on sodium dodecyl sulphate/ 10% (w/v) polyacrylamide gels (Laemmli, 1970) . Two antibodies gave clear precipitates of the glycoprotein Band 3 and three precipitated glycophorin A. Two of each are shown in Fig. 1 . The sialoglycoproteins are identified by their dimerization at high loadings (Anstee & Tanner, 1979) (compare track 1 with track 2, where extra membrane has been added). The bands precipitafed by antibodies R10 and R18 are glycophorin A monoMr and dimer. The high-molecular-weight material precipitated-by antibodies R6A and R20.16 is probably aggregated Band 3 glycoprotein.
The anti-(glycophorin A) antibody R10, when tested by fluorescence or immunohistochemical staining on bone marrow, appears specific for erythrocytes and a population of nucleated cells throught to be erythrocyte precursors, paralleling the distribution of glycophorin A (Gahmberg et al., 1978). On sections of other tissues it also appears specific for erythrocytes.
The anti-(Band 3 glycoprotein) antibody R6A binds to a similar population of cells in bone marrow, so may well be specifrc for Band 3. In contrast, antibody R20.16, the other anti-(Band 3 glycoprotein) antibody, stains all bone-marrow cells uniformly and binds strongly to other human cells, e.g. peripheral lymphocytes and the breast-tumour-epithelial-cell line MCF7 (Soule et al., 1973) . This probably reflects one limitation of monoclonal antibodies, that they are only specific for a cell-surface molecule if the particular antigenic determinant they bind to is unique to that molecule. Probably R20.16 antibody binds to a site on Band 3 glycoprotein that is also found on different molecules on other cells. Putrescine and spermidine are present in the protein cyst coat of the protozoan Colpoda steinii, and it seems likely that they are covalently bound to structural protein and involved in crosslinking (Tibbs, 1979) . The occurrence of this type of cross-link in viuo does not appear to have been reported elsewhere, but Schrode & Folk (1978) have described its formation in vitro in a reaction catalysed by guinea-pig transglutaminase. In such a reaction peptide-bound glutamine acts as the acyl donor, and it is perhaps no coincidence that cyst-coat preparations are very rich in glutamic acid and glutamine residues (Tibbs, 1966) . The present communication describes recent work in which the products resulting from the enzymic degradation of cyst coat protein have been studied.
Coat preparations were oxidized with performic acid (Hirs, 1956 ) before incubation for several days with the proteinase from Streptomyces griseus in SOmM-N-ethylmorpholine acetate buffer, pH 7.5, at 37OC. More than 90% of the protein dissolved, and this was separated from residual insoluble material by centrifugation and filtration through a retentive glass-fibre filter (Whatman GF/F). The extent of protein hydrolysis in this soluble fraction was assessed by using either 2,4,6-trinitrobenzenesulphonic acid (Fields, 1972) or ninhydrin (Moore & Stein, 1948) . Several enzyme digests showed a reactivity towards these reagents which varied from 30% to 46% of that obtained when digests were completely hydrolysed in 6 M-HCI for 18 h at 1 10°C. In these assays any interfering ammonia was first removed by evaporating all hydrolysates to dryness from Na,CO, solution. These values could be increased to 55-65% by a further incubation of the peptide mixtures with microsomal aminopeptidase M (Wachsmuth et al., 1966) in the same buffer at 37OC. The extent to which the hydrolysis was underestimated or aminopeptidase attack limited by pyrrolid-2-one-5-carboxylic residue formation at the peptide N-terminal ends is not known.
Final peptide digests, examined by electrophoresis on cellulose thin layers (Eastman Chromagram sheets) at pH 1.6, contained little free putrescine or spermidine, but these compounds were clearly present when the peptide mixture was hydrolysed in 6 M-HCI. There were no obvious discrete spots in the peptide mixture other than the amino acids and amines present in the complete hydrolysate. Slow-running and nonhomogeneous material giving only a faint ninhydrin reaction was detected. When eluted and hydrolysed this produced putrescine and spermidine, large amounts of glutamic acid and small amounts of other amino acids. Chromatography of the peptide mixture on cellulose thin layers (Eastman Chromagram sheets) with either pyridine/pentan-1-ol/water (7 : 6 : 6, by vol.) or butan-1-ol/acetic acid/water (12 : 3 : 5, by vol.) also produced no spots absent from the complete hydrolysate, but material that reacted faintly with ninhydrin remained at the origin. Further study showed that the latter was largely excluded from Sephadex G-25 and had a composition similar to that of the fraction moving slowly on electrophoresis.
A high-molecular-weight fraction obtained directly by passing a proteolytic digest through Sephadex G-25 also had a similar composition and was further shown to produce much ammonia on hydrolysis. Although a sample of cyst coat produced 0.24pmol of ammonia/pmol of amino acid residues, core material that resisted proteolysis contained most of the putrescine and spermidine and produced 0.35pmol of ammonia/pmol. This suggests an exceptionally high glutamine content, and indeed regions of the coat protein rich in these residues might be particularly susceptible to the attachment and cross-linkage by suitable amines. We have examined the polypeptide composition of separated cells prepared from the rat cerebral cortex between 2 and 23 days postnatally. This was carried out as part of a continuing study of the factors affecting amino acid metabolism and protein-synthetic activity in the developing cerebral cortex (Murphy & Sinha, 1978) .
Neuronal-enriched and neuropil (glialenriched) cell fractions were prepared from the cerebral cortex of Wistar rats at 2, 5, 9, Vol. 8 14 and 23 days postnatally by using a technique developed in this laboratory (Sinha el al., 1978) . Myelin, synaptic-membrane and mitochondria1 fractions were prepared from the cerebral cortices of 2-, 14-and 46day-old rats by using the method of Jones & Matus (1974) exactly as described previously (Burgoyne & Rose, 1980) . Samples were prepared for sodium dodecyl sulphate/polyacrylamide-gel electrophoresis by dissociation in 0.125 ~-Tris/HCl buffer, pH 6.8, containing 1.25% sodium dodecyl sulphate, 1% 2-mercaptoethanol, 10% sucrose and 2 m~ EDTA and electrophoresed on 10% polyacrylamide slab gels (Mahadik et al., 1976) . Quantitative determination of each polypeptide was carried out by densitometry on a Joyce-Loebl Chromoscan 200/201 and the peak area cal-
